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Figure S1. 1H NMR spectrum of compound L1 ((CD3)2CO, 400 MHz). 
 
 
Figure S2. 13C NMR spectrum of compound L1 ((CD3)2CO, 100 MHz). 
 
 
Figure S3. 1H NMR spectrum of compound 1Fe ((CD3)2CO, 400 MHz). 
 
 
 
 
Figure S4. 13C NMR spectrum of compound 1Fe ((CD3)2CO, 100 MHz). 
 
 
Figure S5. 31P NMR spectrum of compound 1Fe ((CD3)2CO, 161 MHz). 
 
  
Figure S6. 1H NMR spectrum of compound 1aRu ((CD3)2CO, 400 MHz). 
 
Figure S7. 13C NMR spectrum of compound 1aRu ((CD3)2CO, 100 MHz). 
 
 
 
 
Figure S8. 31P NMR spectrum of compound 1aRu ((CD3)2CO, 161 MHz). 
 
Figure S9. 1H NMR spectrum of compound 1bRu ((CD3)2CO, 400 MHz). 
 
 
Figure S10. 13C NMR spectrum of compound 1bRu ((CD3)2CO, 100 MHz). 
 
 
Figure S11. 31P NMR spectrum of compound 1bRu ((CD3)2CO, 161 MHz). 
 
 
 
 
Figure S12. Optimized structures resulting from DFT calculations in chloroform using the CAM-B3LYP functional. 
 
 
Figure S13. TD-DFT calculated absorption spectrum for 1’Fe in chloroform 
 
 
 
Table S1 
Selected structural data for the optimized structures in chloroform from DFT calculations using CAM-B3LYP functional 
Comp. L1 1’Fe 1a’Ru 1b'Ru 1aRu 1bRu 
Bond lengths (Å)       
M-Cpa - 1.745 1.867 1.863 1.879 1.877 
M-Pb - 2.256 2.415 2.427 2.422 2.484 
M-N - 1.918 2.076 2.068 2.059 2.062 
N-C1 1.158 1.158 1.160 1.158 1.159 1.159 
C1-C2 1.415 1.409 1.400 1.404 1.404 1.403 
BLA 0.065 0.053 0.053 0.059 0.060 0.057 
Bond angles (°)       
M-N-C1 - 177.3 174.2 177.0 175.5 174.8 
N-C1-C2 179.9 179.6 179.8 179.4 179.5 179.3 
P-M-Nc - 91.8 89.3 88.5 87.3 88.8 
P1-M-P2 - 85.4 82.7 92.6 83.6 103.1 
P-M-Cpa,d - 125.9 128.0 124.7 129.0 121.7 
N-M-Cpa - 124.7 125.9 126.7 126.2 124.2 
Dh(C4-C5-C6-C7)e 149.8 148.6 162.4 158.2 155.8 159.4 
Dh(C12-C13-C14-C15)e -144.7 -138.2 -146.2 -145.5 -144.8 -145.4 
aCentroid Cp; bAverage M-P1/P2 (M=Fe, Ru) bond lengths; cAverage P1/P2-M-N (M=Fe, Ru) bond angles; 
dAverage P1/P2-M-Cp (M=Fe, Ru) bond angles; eDihedral angle. 
 
 
Table S2 
Tensor components of the static molecular hyperpolarizabilities (10-30 esu) for the compounds 1’Fe, 1a’Ru, 1aRu, 1b’Ru 
and 1bRu obtained from DFT calculations in chloroforma 
Comp. βxxx βxxy βxyy βyyy βxxz βyxz βyyz βxzz βyzz βzzz 
1’Fe 0.37 0.72 -0.05 -1.93 -1.34 1.14 11.19 -7.41 -34.87 75.75
1a’Ru 0.77 0.76 -0.25 -3.45 -0.04 1.62 15.04 -9.24 -43.52 90.90
1aRu -10.21 -1.40 0.55 2.65 21.70 3.37 -3.08 -43.70 -9.19 84.77
1b’Ru 2.10 1.10 -0.17 1.17 0.68 1.30 4.60 -10.81 -34.02 130.11
1bRu 1.00 0.80 -0.37 0.91 5.96 2.88 0.87 -35.36 -14.64 111.22
[a] According to the Taylor series expansion (T convention) 
 
Table S3 
Orientational averages of the static β2 tensor components defined in the laboratory frame and their sum (10-30 esu)2, 
depolarization ratio (ρ) and HRS response (βHRS) (10-30 esu) for the compounds 1’Fe, 1a’Ru, 1aRu, 1b’Ru and 1bRu 
obtained from DFT calculations in chloroform.a 
Comp. 2ZZZ  2XZZ  2HRS  HRS  ρ 
1’Fe 1312.32 296.20 1608.51 40.11 0.22 
1a’Ru 2002.89 440.16 2443.05 49.43 0.22 
1aRu 2011.24 434.13 2445.37 49.45 0.22 
1b’Ru 2855.24 608.81 3464.05 58.86 0.21 
1bRu 2279.47 499.01 2778.48 52.71 0.22 
 [a] According to the Taylor series expansion (T convention) 
